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(54) DIGITAL AUDIO BROADCASTING SYSTEM IN FM BAND 

! '57j Abstract: 

PURPOSE: A DAB(Digital Audio Broadcasting) 

system in an FM(Frequency Modulation) band is ■ : '..^J'rW^ 

provided to implement a DAB service and to 

maintain a data transmission speed, and to easily ift 5 ^ 

convert an analog broadcasting into a digital , t'er —-ft 

broadcasting. CONSTITUTION: A DAB(Digita) Audio 

Broadcasting) system installs a hybrid DAB system -i* r ; ''*ff^ 

applied io a channel having an existing analog FM 

(Frequency Modulation) signal and an all digital DAB 

system applied to a channel not-having the analog 

FM signal, and perform a DAB in an FM band. The 

hybrid DAB system performs an FM relating to a sampling signal to generate an FM signal. The hybrid DAS 
system performs an audio coding, a channel coding., an interleaving relating to the sampling signal, and 
modulates the signal by an OFDM(Orthogonal Frequency Division Multiplexing) modulator to generate a 
DAS signal. The all digital DAB system performs the audio coding, the channel coding, the imeneavng 
bating ;o a sampling audio signal and modulates the sampling audio signal by the OFDM modulator :o 
generate the DAB signal, then transmits the DAB signal to the FM band. 
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■ i 1 ! * • ■ i 

! FM '-Id OFDM VlK-'Jl^-R- °)-8-?K & 'ii'SMl "K§ ol|o ^(Hybrid DAB! 

:•! 'I -1 ii-^-M. 

I'M lI|'-'!o|] a|o] 0 [.- DN1 ui3--»;|il-a- o|-§--£. >i wj^oil o|.^. ^c|x)^«S ulx)ii| fi . C |& (All Digital DA 
Vi*l ■&■&■>) 

:; ^ ';•!•;•! dab tf-iH^fl al dab tiisl- fm tl.^sl ^*lH3-8: 51*1 ^te -ie||H. 

I -I:- ;'DI '-I l :!<-;' DAB ?i *1 2| DAB 'c1JlS| i^eejt £ ^shfe asflH. 

." FCC( Federal Communications Commission ^^-i- ) i^K^j n^fift au'l«v * t .j] DAB f ).s-. 

'-•i'ii'-l DAB M.^l- FM /--"iH^i-i- f-lsVfe- neH JE. 

,i •■. |.- cc /-iMj.;L'j ?ic|?.na^ DAB DAB i *| i-i £ ] & J.L M nR v :<.e\)>*. 

7 DAB "fi-Jr L HtV ^Hr <a^°1|^2) OFDM -V-HLHr^ $1*1* E*l*Hr :AB||.«. 

■i DAB -fi-^Al/igofl cll^V ^ifKr <3«W*l2l OFDM =11 

:i K*="l/.".." K = "7" '•;] tlV]-lM:l ?.!5Ii>l(convolutional encoder) 2] ^ir-.# *WKM $1$ 'l|^ : -'.L. 

!() iL-'r# -?■!'&-" tffCPC Complementary Pair Convolutional) ^-St-ls] sg-^sy sflm (puncturing pattern ) 

':<>;}*]■■■) *}*\ £«,•!. 

I I ?UMi:'ln|2i un<3 f! 3 ovoj-a- ^Dgsfv] o| *v 5L<3. 

I- ::■ >?!i-K']u| y]-u|Al <?D",/-.Gl oi-^-fr $\ *V JZ?!. 

!:: ;•- kV!"H i-l-il r! •?!' : '|/^ll ill*!- s^cH .>n<g-a- 51-3. 

11 i •: 

"J ?>.v]St. 'Jl-i-tDAB: Digital Audio Broadcasting HI HP-X.. 4*«l FM HI'- 1 ! UN '1-1 t'l MM 

• >l.v. 'Jh-^ MA-.s?-'ll V!>?) i!-|u}. 
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||:| km ^-Kr. 4.v_ _v.^ '£K! ~r^*l 4 3 SMI U 'H:- 4ftr 4-V- ^-44 °' '«"■ • 1 - 

; j p4ft4 Mft4 ft 4 ft 4 ^^/>..V. <4Sr4 U^^l ji °U4. I. i: -?h V11F rll^!^l ^!-£-ft -r '1' v. 4 ft-l| 

-v'i. r44- ft-ft^l- "lift v!4v>; 44 nft 4*4- r A:j. i : M 4ft4 ft*<ll4ft *H44^. CP(Cump<u-i his 

• 21 jt4Vf! M4-'-4- 44?!- HM4 4 '-'U-t? 4-?r44 £1 sfl 4 ft*. 44\V-.;*.4 44444 4ft * ; M4. 

l ! :>v}:\>_ 'iH^r. 4ft -r M*H2.i CD -r-3rSl ft 4 ft *H L ?t ft ^-4. ; *! :: * l c! 4 ^-'.'-ft J. £ .'fl -•?!- 444 

444 M n l-Mi- '11 -r>- x-j) 1 '] vVft o) -g- - oi.o. yjin}. oj-u] tf|-. G PS( dlobal Positioning System), ft 'VH-ir 

« <i V.. Fax. 44^ft. 4 4 Ml 4^r-4 *4ft 3i^-4 7 K<l SJ-cll 445-?! ft 'i)!: 4 ''H ! ft 4 L b'- 44. 



-11. v ?L'il4 KM 44-2. 4ft 4-^H4 4ft Sb^l-I- -^KU'- 44^ 44 4 44 4ft M4-MI- 'Hft4 'I 4 

L -]. ;! :v;i. .ri ,:})£) l" j <) ^L'li?. 4ft ( DAB: Digital Audio Broadcasting) M-'-^fl ^ 4ft' "4 4 4 ft-^ft 
II M4-'-ft H 4^1- 4 4 .^ni-^i ^uK :^44. 4 if 4 4 *U4£ 444 .2-4ft >** M-^Uft. 4 4 *l-°.v. KM 
• *s-l(>** MHz) 44 4 DAB 4ft 44-'-- 4 #4 : 5-^>lM-. n**fr-lel-s= ullolul xj-£^jr,iA 4*11 444 m- 
! ftft 4 #-8-44 ft4ft ft-<ll43: 4^ 44. 



44ft. 44 4ft ft<l]?!ft ft Slfe 4ft4^^-. FM 44 MI^HI H -r^l^ vI44 4- ? 4-^44i- 

■■I OFDM (Orthogonal Frequency Division Multiplexing) ^5:^^]* *fl**M -^-V^jsl °1 * -fr ft : 

1 1 :4 ■:!- r ^14^1 ^^1^ M^fl* ¥«^V^ ^J* ^-15. sfjA 914. 

• -iwn M. ^>r<ll dP4-^-144- t-! M* r ^ ^ife. cfli£^^i DAB o. v , - r . ^ y. iTj )() -,-,|. ^u)-. 

U '1 Hi Vh*4^ l V , ]ft. ^h- FM tj^i ^r*^4 ^^-^ *4<>11 44- y - ^ -r ?!^!- , :-Un-Baud 

> M FM i:H^4^1^1 '-llSl-Sr ^4^r cfl^# ^jQ.^ Sffe o^j?. jdufllK Out -of-Band ) M^^^- 7 - L lvv "V ^1 



i j .;--) c| _o.l|o. "K^^l oIijiis. M^^^-^^l 4' -^.°1 J13|EUl SlA^l. ^l-ywv-i-^S °]-8-*V-::- IB()C< ln-Mand 
- n-LhannoO M-^- c i!l 0 l v ll c ?l^l°l tit! -?°H °J4. fr^^l frSfl4 147(Eureka N7)^. ^l»^5.J J . | {«. r l M - VI A ' M 
. ! I J^-jr^Ki- ^^-^l-w ^^V! OFDNKCOFDM)* 4*^4^^^ sfji ^jS.^. 199 I hi '^U ix-^44 ^.a^ : 1<>| 4 -1) 
'AM- M"l-'--4 4^ vr^ll °JM. '?J^S| v ^fe TV 24 .2-4-2- *4^r-i: 44^^ v -r °Uvv ISDB( IniograKnl Sorvic 

Digital Broadcasting) "r'*\-$r ii^^ ±3,*\ °J ^ H 7 |sl 4 A H -^"lir-K i?Kr l11^1)-1 >.V'H1 £»1 sfl 

HST— OFDM ( Band Segmented Transmission-OFDM)* 71)^ ^ofl ojcf. 



; -iMl-4 1 17 M -n'J^r. 4vr^^r4S 4*^f^C0FDM* ^-8^^.^.^ 4-^4-^ ?14°H 44ft 4ft ftM-D 
• -r 4 ft 44i'4°l °lft L)-5? f -2jtilJH.JiL. ^^^(SFN : Single Fre(|uency NcM\v.irk» -r'4^1 

; .^uJoK •>! * 4ft'! 4^1^^ 4^-^^-. S C _^K fi-iHK 147 ^l^-^lft. 30MHz ~ 3GIIz^| VIIF. I 1 1 1 i :! L 

- LlV-i-i M ftft'rl -r l..i:^MHzfil ^cll^, 4*^-^- ^4il ^ ^14^1 ^14- y - 7 -lHr^l 4ft^l-4. '-44. -14 

-4ciJ vj ?]bil FM 'JJ--4- -T~-4-r cil^j i||oi)^o>i -7^0. -,|^ o|.v}-s?.;jl A-|niA{f- j>v!"44 VVV^'-M:- M---V'.- 

" 1 FM ^14«>14^1 Ml.V.ft ^44 tll^jo] ^c L ^ uH , V K<-jol oju). rn^. ^ rv1 )4 , |7 ^|/,ni .; V> V .l|.V. h 

■ ■ M '-.S?.".'/. -M MBK(;-lft ^Il^wl-J'. *4^4. °lft 4^ i^^^7f MIM:G-2 BC (Backward Compai ihilii 

:! \BC iXmi-HC : Advanced Audio Coding^ ftelft) M^^^l "1 oil 4ft ^Iftft . «M 4 4°1 V V v! 

; y.l1.<;-. 'M Mft 41ft44 ^ftA^ ?]si-^ mpeg-2 BC ^ nbc M-'-V]4 ftvH'! CD -r,?:1 -;:- >! :' v? 
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• . , :-| IBi)C< in-Band On-Channe|) M - - *vS-?r. 4-£4 I'M 44 i*. 444 4444 44-V.:i 4*4- 44'i 44 '-- 

... .: dab '■|.'-. e . l ]-' , -.v.' , -l. 444 "Wt.V-.-i 4444-4 ndis. ^1144 r- 444 '14.'-.-:!- •1K-.-4- il'.'l-ii 
••41-. -I M-'-Hl-f'r. 44-*.:'. 44A 44--'- -H44 *4'i4 44 -t-444-4 «W *! 4-4-44-4 -I 44-4 ufdm 

..'--;[- 444. .v.l| MPKG-2 AAC>H iljail 4444 f)| yfl 5. C D -r v> -1 444 4 -2-4;4. IBOC 4 -'-VI-.'"'- f\* 

-II uH'l- :*44 <,l.-:. : ;.|. •fic|x|^|.| iL'isl V- 44 iii=4 °d-<?M. #-<j| iboc-;:- 444 -:t- 444 44 1 .'- ' 
: .v.4- •;•!• "II 444 *l)VJ..v. 4 4^4-4- *|i3. a .a»)yaa 4*4 4 44 -.i fi^vp..:- -/| ?\.%.«\ 4444. ;!4 <| 
1 ih<k.4:- i ; M dl'-'lP-.'.- 4 44 4*:4& 4*4--:v 4444. 



■. !■'■ 4 HST -ui- DM DVB-T ( Digital Video Broadcasting-Terrestrial) 4* M--"-^4 4444. 444 .r- 4'l 

I ',:•.;•! '•)/'.«$ 4 4 4 TV/A 4 _<?_ Jg-*|- -], ; ,|^. g^o] ISDB4 7-44 44^-.*- tr4. 4 4/-7!4. 4'; !' T\ 
4 vnr mi| -a 4444. 4444 -44.^4 4444 44^1?. 44. 444. 44 ^44-4 744 444".v. * ft 
. : T--4 ;-- 1441I i-||^ i.is-!^t) 444 V£4 444. 4*"*! ?:!*■£• -11-8-4*1 4* -r-4'i -iK'14M4 "II VI ?! •;»>•-.•.'. 'V! 
. : -1 4.4. isdb*H| 4*H 44* Hi «>] -g; o-t .iaokHz l»)44-§- 44 *l|nvlK Vrflsi 4-44^'-. i\4-7. M.v. 4*i 
; l 'II Ml:/.4.'i(:v'l|.% s r 4 4*44- 444* 4J.S.SL cfl^-S-g- 4*V! 4?)l '4-8-44. SL*\SL 44 4 4*4 -.MP. 
"44 MPHG-2 NBC 4 MPKG-2 4-^4 "11444. ^-4*44 * rt U 44 2k. Ik 4 8k I- FT 4 344 ii.. ,: 4v 
1444. -7-4*44 4^ sD'H-fr QPSK. 16-QAM. 64— QAM 4 DQPSK-i- M1444. 4^. 4A KS - , , l -.^4- 
'4*7-4 -V---&4 4?) V-^--8- 4444. 314. 4414 ISDBfe 13^4 OFDM 44(4 444 *l|:/.4iU'|o'. 4'4 '4 
i.-.okllz4 1-11444 44)4 44^! a±s -7^44. ^|^4H 443. 44 44444 ^'I4- 0 -'."' 44 44. 4. -II 
V 44 n)o|)'.| >.\ *:x»\tt v^is. -^^%|_o_?. ^2-. ;||f4 o_-f r 4444 44 a 44 4 4-.v-i fl*-U- 

■ '44 r- 'i!.4. 



m-4^1 444 l 17 DAB M-^^xr 1.536MHz 444 ^44 4*4 4-^4 FM 44444 '-U'v.- -T--4-r 4'-l"l 4 
'■■ 44. .-'.4 4. iH-7-!;l-4 44^ '-II DTV 444 44 4^ 44 -?-44 7-4- rt - : ". '14 TV 444 44 
-;• 4 :-!4A. r . ; . !:! 44-7- 4 4-7-444. Sit!-. 444 IBOC 4 ^"8 -8- 4£4 °}\t3L=L 4*4 4 444-A '?! 4 HI 4 4 

i**i.i4 np.Kf.s--.. -t-?- 4 »')-<-- 4 44 4*^)4 ^4 4-44. 444 444 44-"- A-Y-i 444 * \;41- 

. 4l'1-'-1. ;v-7-4 44$. - c .'.4 A 4*4 4?)# 444 * SU. 4* 44s.^ 4^^344 44^°1 -7-444 4-::-4. 

•4 j'.. 444 ISDB-T-4-. 444^1-4 444 4°) DT\' 4^ 6 54 44 444 44°1)44 TV 4- 44A4- -Vlt)- 
• 44 , -l>-H'j4 4 4 44*44. 



•i 'l -i V-v. 4 1 4 44 

"14 4 -4 44-4. 44 4 44 4-v4 4 4 DAB 4*4 ^ E J 4 4fe- -7.-4 4 4 si) 444 4 44 «?H*-¥! "'-! M 
1 \l 4 4 'i 4 4 4"1/-- 4 444 444 44-<-4 4*4:* 444 2.v]<2. 4*4 4 44 4-44 44 V- 4.::- '-! "-- 
'■- 7 "144 IBOC 4'--7)4 4- "II 44 4 44 4*4fe 444. 



' 14 '•!-::.- 4444 444 4 444. 444 44^-^ FM 4A4 v'?"H4-::- 44-1) 444'.:- ^4;! DAB 1 1 1> ■> 

r. : Digital Audio BmafWast in« ) '•I-"'- 71 4 4r?4 4V>S.-~I FM 4-&4^r"-H44 "IIVl'HI 444::- ;4I 'IV! :'! 

: \H ■ \!l I")i«iial l)i«iial Audio Broadcasting) '-1----7J4 4444- DAB ".HrftH :-r||: /) .;>_■ ' : .\ •■] D \B 

'i1f'4:!4 :■!>>;! -r4-r 4^-(FXl) '14 M F\l 4A4 4 A"rf 444 44^11. 44 VI44J4. H.'v-4 .'.A'l.v. .•'-.! 
v '-4 4 44444 4 '114^'- OFDM(()nlu»gonal Frequency Division Multiplexing V!-^4 'l DAB :-i 
• - '.'.";! 'I 'I'l. 44 FM 4.^4 44 DAB 4-&4- 4'rf44 44 FM ->s^-r-t||^_« .v. f!*4:.'-: #->\ d 
'•! '-4-:v. ','!4-4V! .v.t-|i«. 4-^fi- i'Al.9. .=a«3. ^Iv4 .T»«g 4 44444- 4 '114 j'- of dm.", v. '.H-^4-1 dab :! 
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•■ -A"rf '-ftl'-l 44 DAB ',-!.v.-:i- #4 I'M TiJl-rCll^i?-^ vlftftft 5! ft ft $P.L'. «!<-•)•. 



• I ft ft?! DAB 4'--VftlftI. S-'l i)AR t!S:ft ft'l I'M t!in ?!#4ft -T- 4 ft 41 4-1 4?l-:ftH4 ■;! :! v! •', HI"!-:: 
;|->l ftftft:- ;!4 "I V!- -^Kk 

; I -'.| t*J fl DAM '•ft-ft'H M. 4'l r.M ft4ftH|4ft f«M DAB ft*:44 ft^sft: ^lo] hj-^^^l-k 

• 'I DAB '-I .'•V! '>H '-1 44 DAB tUcft 'fftWl $1 ®H *V-g-*lte 44 #v| KM ft 4 rHpi) 4 
: H.".V.-V-l : 1 -!!•!).. Hill - -129.. '561 kHz o|al. 44 tf^ftl'^lft 44 FX I -?-4ftHl42l ~r , 1 : \ .V. ft 4 129. .!(H 

• 199. 128 kHz 44. 44 ,* ';•! 4 DAB M-^- l 3°l| 4 ^1 ft.fi. 4ft44 rv: 1 9()( 95 >- 2 ) 'II ■?] "4-1 n|.^ 4 f;\ 4. 

' I fftftftlft-l DAB ft'-?HM 44 DAB 4-^4 *1*M ^V-g i] Vr -f-^-r >-"114ft 44 I'M ftft-ftlftftl 

.: :•: : • v 7- 1-' | -199.128 - 199. 128 kHz °1<4 -ftfi 4ft44 ftfe 58-1711'?.! 44 44 "-! SI4. 

I , flo|. ■■>. uvig^-. km vlft! ni^ll M ^1 44^ ftft. 4^ 444ft- OFDM (OrilioKnnal F 

• ■•mency Division Multiplexing) V-^'tf 4 ft *11444 i^I?.^ 4-§- 4i:ll3l4i 4 <ft;:- 444 o.l|.<;>. >;.<- 
■;■ 4'ftlft 4444 $144 4ft V! -^o)ck 

•I St. 47- V! .'.iv!-a- 4if-*r4 ft 4*fl«l a^^K 



1 4'ftft 4^2) 4ftL ! .:i KM cfl^oijA-i DAB( Digital Audio Broadcasting) 4 44 fl-j,- M-'-llv- 

2.- 44 (Hybrid) DAB 9\ ?iL-|v.|^sg (A || Digital) DAB ft 44 $eflSL ^y^Jl ^cf. <^ DAB M 'v'j 1ft 
I ••I 1 .!/.':'- i-'M M:fe4 ft '.||s r ft ^ftH DAB ^l-^- E 3* ^ft^] 4-g-slft Almoin. fic|^^«i dab 4' 

" "'Iff- 21 44'; ! .r/. KM tli'r ft^H44 Sfft °o^°H DAB 3ftsl-ft v oJft°H '■rf ! f!4. 44- 4ft 'iftlft 

1 A -'I '.' I DAB ■?;.!• $14 '•».?.«■ ni'il-S- S r '-I Sft^4 4ft4 FMcfl^t *HW-H. 4ft4 -?] .jllj". ( |„ - Bnnd ) D 

.B 'l-'-H'HI "|a|l rl|o|t-i <i4--^ri.s. ^7)-a|^ o|i=. oi^jo) ojcK # 7 | -'f a] tfl o|] q| §}■ n|^?!-?! -,'->M LI 
! •;! 2 -i| -4-4 r.*|sH 



I -:V ell s| .--l-VMA.-i KM t! "4 U *H=- *fl^°)|*isl cl7.| E j o c .|o w 0 V.£ (DAB) a]^^^l >,:a|«1.u).. V!f? i :,'V! J.'. 
!:.'. 1-! yell a) >«-i|<?! KM ?i t^H ^*Slji(o).\j-a zi KM). S.^^l as!, mv! m! '?!tK'| 
-1 ,<! M okdm«H 2|si| km <J^sf -s-<a*v cfl«o.s *^/«3tsi»| ?!-^v!^. 

. 2 ;:• 'l^-2i oj.ya._-i km ;itn ^-^*l-^ Sffe *ll^<Hl*1el DAB i,iA|&vui.. ^i-civi ••_l'1l>. ;-!*-.::- L*.c 



'-•.fiH ■'.:).<'! M I:-. CD -r- X-21 fe,?r rllo|E-| <y-^^.a iH^lfe MPK.G A AC( Advanced Audi.. Cu,lin K )-: 

•I I' ■■}<>. \* i-AP.&A:. OFDM (Orthogonal Frequency Division Multiplexing)^- fl4<n-4. OFDM-1 '-\ V'.": 
1- ;•!?.;:- DPSK ((Quadrature Phase Shift Keying).?. "11*3 (mapping )i'l > f l . M!^-^«>1] H4!-^l'.:- II'FT/FI • Ti ln\ .• 
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